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© The invention concerns a cereal food product comprising a "waxy" cereal chosen from barley, corn, rice or 
sorghum or from other starchy seed or tissue material wherein less than about 10% of the starch present is 
amylose, and preferably the starch contains substantially no amylose. Preferably the cereal is waxy barley. The 
major part of the starch present is also in its ungelatinised form. A process for preparing the food cereal is also 
described. The cereal food product is preferably a quick cooking hot porridge-like breakfast food. 
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CEREAL FOOD PRODUCT FOR HOT AND COLD USAGES 
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in non-waxy-grain-based products it is necessary to increas the degree of pre-cooking and pre-gelatinisa- 
tion of the flaked cereaJ at the factory which adds considerably to the cost Accordingly, a quick-cooking hot 
cereal can be manufactured more economically from waxy grains than from non-waxy grains. 

It is apparent that under the influence of live potable steam, which may be used to condition and heat 
grains prior to flaking, the waxy grain becomes markedly more plasticised than non-waxy grain. As a 
consequence of this, the waxy grain can be flaked between smooth flaking rolls to a very fine caliper 
without the tendency for the grain to shatter. This is even though the grain has not undergone any 
substantial degree of gelatinisation (see Example 2). By contrast the non-waxy grains have a lesser degree 
of plasticity under parallel conditions and as a consequence cannot be rolled to flakes of such fine caliper 
without shattering or becoming powdery and sintered. 

It is a further feature and advantage of the present invention that waxy-grain-based hot cereal products 
are more easily and completely digested, because all the starch becomes well gelatinised during cooking 
by the consumer. In hot cereal products made from grains containing amylose, the amylose being harder to 
cook or less gelatinised, is to some degree less digestible than fully gelatinised starch. Clearly, since the 
amylose content is in the order of 25% of the total starch content in most normal types of grains, then this 
factor is a relevant one. 

The present invention has an unexpected economic advantage, in that cereals prepared from waxy 
barley of the hulled type, give a yield of 80 to 85% of flakes from raw grain. This is in marked contrast to 
oats, which gives a yield of flakes of 57% (Technology Of Cereals", N.L Kent, Pergamon Press 1966, 
Page 220 also "Oats: Chemistry And Technology 0 , F. H. Webster Ed., American Association Of Cereal 
Chemists Inc. 1986, Page 407). Since the farm price in many areas (such as Australia) of oats and barley 
tends to be similar, it is clearly a considerable economic advantage to utilise barley in the manner 
described. In addition, the processing of barley according to the preferred methods of the invention, is 
much more economical and requires less unit operations, machinery and energy inputs. Even greater cost 
advantages can be achieved by using waxy barley varieties of the naked or hull-less type, from which the 
yield of food grain suitable for processing is even higher. In this case, the harvested grain is substantially 
free of any hull material. 

A further advantage of waxy barley cereal as compared to oat flakes is that because of the high fat 
content of oats (7-10%) compared to barley (1-2%) there is a much greater tendency for oat flakes to 
develop rancidity in storage. Rancidity has always been a problem associated with storage life of packaged 
oat flakes. This same advantage also applies to other waxy grain varieties. 

In addition, because the waxy barley cereal has a less raw or less uncooked flavour than oats, barley 
cereal in an appropriate processed form may be used as a ready-to-eat non-crispy cold breakfast cereal of 
a porridge-like consistency without the need to cook the product or to use hot water or milk in its 
preparation. 

The substantial advantages described above in reference to waxy barley as the cereal, will generally 
also apply to the use of waxy com, rice, sorghum and other seeds or food raw materials having low or zero 
content of amylose. 

The invention is now described in reference to examples. 



EXAMPLE I: 

Fully cleaned waxy barley grains (I000g) were peeled free of hull using an abrasive grain peeling 
device. The degree of peeling was adjusted so that all the hull was removed but there was minimal removal 
of any bran. The yield of peeled barley on an equal solids basis was 86% as compared to the unpeeled 
grain. The moisture content of the peeled grain was 10.0% and was adjusted to 15-16% by addition of 
about 40ml of water to the grain as it was tumbled in a mixer. The moisture was completely absorbed and 
was allowed to temper into the grain for at least 1 hour. 

The tempered grain was heated in an insulated steamer in live potable steam for 7 minutes. The 
moisture content increased by 3.5% to 19.5%. The grains were still quite separate and non-cohesive. The 
steaming-Jiot barley grains were passed between the smooth rolls of a flaking mill, the gap between the 
rolls being set at gap of 0.1mm, the two rolls rotating at the same speed. The grain was thereby converted 
into fine flakes having marked integral character with little or no breakage of the flakes during rolling and 
with minimal cracking or disintegration of any of the flakes. 

The flakes were dried to 12% moisture and still maintained their integral character. 

To cook the flakes, one cup of flakes was added to 1 1/2 cups liquid comprising approximately equal 
parts milk and hot water, brought to the boil, and then simmered for 1-3 minutes. Even after 1 minute, the 
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flakes of barley were fully cooked and had a pleasing flavour. By stirring the cooked flakes, they could be 
made to break up easily to form a porridge-like texture. 

Alternatively the flakes could be served in a form comprising very soft and tender, substantially integral 
flakes along with the thickened cooking liquid. 

As a further alternative the flakes may b served by placing in a bowl, along with cold milk, then briefly 
mixing with a spoon before consuming. The flakes have a pleasing mild flavour, with no raw starchy 
character, and a soft and tender mouth feel. 

As a variation to the method described above, unhulled barley may be toasted lightly to induce a slight 
degree of darkening of the grain, which is then dehulled. This facilitates complete removal of the hull and all 
its vestiges without undue removal of the bran layer of the grain. It also induces a flavour change which in 
the finally cooked flakes is perceived as a mild malty sweetness, and a creamy or light brown colour. 

As a further variation, flavourings, such as sugar, malt, honey, fruit juices and/or other additives may be 
added to and absorbed by the product at any suitable stage of the process. 



EXAMPLE II: 

Fully cleaned dehulled oats (groats), malting barley (variety "Clipper") and waxy barley were used in 
this experiment. The samples of barley were dehulled as described in Example 1. All three grain samples 
were then processed by pre-dampening, steaming, flaking and drying as described in Example 1. The feed 
barley and oats produced flakes which were more chalky in appearance, were far more fragile, had a raw 
starch flavour on the palate and "melted" on the palate readily, when tasted. Waxy barley flakes were more 
integral, much less fragile, did not have a raw starchy taste and did not "melt" on the palate when tasted. 

Measurements were made as to the degree of gelatinisation of the starch in unprocessed grains, in the 
flakes produced as described, as well as after the flakes had been cooked in milk by simmering 3 and a 
half minutes. The method used to measure degree of gelatinisation was from "Gelatinisation and In Vitro 
Digestibility of Starch in Baked Products" by Wootton and Choudhry, Journal of Food Research Vol. 45, p 
1783-4 (1980). 
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it is apparent that a porridge prepared from waxy barley is significantly more gelatinised or cooked in a 
given time than with similarly prepared porridge using oats or barley. Because of the greater degree of 
gelatinisation of the starch in a waxy barley porridge, it can be expected that the food will be more 
digestible. 



EXAMPLE III: 

Using flakes of the three types of grains prepared as described in Example II, tests were run using a 
Brabender Amylograph. in which the materials were subjected to a programmed rate of temperature 
increase at 1.5* C per minute with standardised mixing in water, then a holding period, followed by 
controlled cooling also at 1.5* C per minute. This type of equipment is widely used in cereal industries and 
is well known to persons skilled in the art. The viscosity which develops is predominantly a measure of 
gelatinisation of the starches and is also indicative of the character of the starches being gelatinised. In 
these tests 4.5% of flaked cereal product was tested in water. 

Figure 1 shows the dramatic contrast in behaviour between the whole flakes of the grains tested. It is 
apparent that waxy barley flakes produce a more viscous paste than barley or oats. It is also apparent that a 
paste viscosity is developed to a degree equivalent to barley or oats at a lower temperature and in a shorter 
time by the waxy barley flakes. 
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When these products were examined microscopically after the amylographs were run, (the preparations 
were stained with iodine), no intact starch granules were seen in the case of waxy barley. With oats and 
barley intact starch granules were visible. It is theorised that under the conditions of these tests, the less 
gelatinised amylose in the starch granules of barley and oats acts to hold the granule integral and hence to 
s limit the viscosity which can be achieved. 

A variety of modifications to the food products and methods disclosed in this specification are believed to 
be apparent to persons skilled in the art Accordingly, no limitation upon the invention is intended, except as 
set further in the claims. 

10 

Claims 

1. A cereal food product comprising waxy cereal chosen from barley, corn, rice, sorghum or other 
starchy seed or tissue material wherein less than about 10% by weight of the starch present in said material 

75 is amylose, and wherein the major part of said starch is ungelatinised. 

2. A cereal food product according to claim 1, wherein the cereal is barley. 

3. A cereal food product according to claim 1 or 2, which is a quick cooking hot porridge-like breakfast 
food. 

4. A process for preparing a cereal food product which comprises the steps of plasticising, without 
20 gelatinising a major part of the starch present, waxy cereal chosen from barley, corn, rice sorghum or other 

starchy seed or tissue material, wherein less than about 10% by weight of the starch present in said 
material is amylose, and then flaking or otherwise shaping the plasticised material to produce integral 
flakes, granules or flakes in subdivided form, in high yield which have excellent mouth feel, texture and 
flavour when prepared for eating. 
25 5. A process according to claim 4, wherein the plasticising is by steaming, and after said flaking by 
rolling, the flakes produced are dried. 

6. A process according to claim 5, which further includes the step of pre-moistening and tempering the 
grains before said steaming. 

7. A process according to claim 6, wherein the grains are lightly toasted and dehulled before the pre- 
30 moistening and tempering step. 
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